Lipid nanoparticles for chemotherapeutic applications: strategies to improve anticancer efficacy.
Chemotherapy remains the major form of treatment for cancer. However, chemotherapy often fails due to a variety of barriers, resulting in a limited intratumoral drug disposition. Recently, lipid nanoparticles (LNs, i.e., solid lipid nanoparticles (SLNs) and nanostructured lipid carriers (NLCs)) have been shown to provide a favorable means for efficiently delivering drugs to tumor sites, while minimizing their side effects. The delivery of drugs to tumors is restricted by a series of barriers, including the tumor abnormalities, strong adverse effects and poor specificity of cytotoxic drugs, and the induction of multidrug resistance (MDR). The present review summarizes the strategies using SLNs and/or NLCs to improve the anticancer efficacy of cytotoxic drugs, including passive targeting, active targeting, long circulating and MDR reversing. Specifically, the most significant in vitro and in vivo results on the use of SLNs and/or NLCs are highlighted. The future success of SLNs and NLCs for administration of cytotoxic drugs will depend on their ability to efficiently encapsulate and release drugs, the possibility for large-scale production, selective tumor cells targeting and increased antitumor efficacy with reduced tissue toxicity.